Quantum tunneling that helps particles escape from local minima has been applied in "quantum annealing" method to global optimization of nonlinear functions. To control size of kinetic energy of quantum particles, we form a "quantum tunneling parameter" QT ≡ m H 2 R , where HR corresponds to a physical constanth, Planck's constant divided by 2π, that determines the lowest eigenvalue of quantum particles with mass m. Assumptions on profiles of the function V (x) around its minimum point x0, harmonic oscillator type and square well type, make us possible to write down analytical formulae of the kinetic energy K in terms of QT . The formulae tell that we can make quantum expectation value of particle coordinates x approximate to the minimum point x0 in QT → ∞. For systems where we have almost degenerate eigenvalues, examination working with our QT , that x → x0 in QT → ∞, is analytically shown also efficient. Similar results thatx → x0 under QT → ∞ are also obtained when we utilize random-walk quantum Monte Carlo method to represent tunneling phenomena according to conventional quantum annealing.
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1 HO Harmonic Oscillator (3) with V (x) defined by Eq.(12). Curves C 1 , C 2 and C 3 are circles; ξ 2 +η 2 = 2·Q T ·V 0 ·a 2 for Q T = 10, 50 and 250, respectively for parameters a = 0.05 and V 0 = 10. The intersections P 1 , P 2 and P 3 of these curves and QT = 400 Fig.2 psips Fig. 15 The trend of average coordinate x, lowest eigenvalue E 0 and psips numbers for Q T = 100 Fig. 16 The trend of average coordinate x, lowest eigenvalue E 0 and psips numbers for Q T = 400 
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Fig. 18
The trend of average coordinates x 1 , x 2 , lowest eigenvalue E 0 and psips numbers for Q T = 100 Fig. 19 The trend of average coordinates x 1 , x 2 , lowest eigenvalue E 0 and psips numbers for Q T = 400 Fig. 20 The trend of average coordinates x 1 , x 2 , lowest eigenvalue E 0 and psips numbers for Q T = 2500 A. 
